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IHTRODUCTION 


We ere conducting enelyticel etudlee of "mest-ceble-hoop-menbrane" 
type entennee. using e trensfer-Betrix (Ref. 1) numerical analysis approach. 
This methOk\ology has been chosen as particularly well-suited for handling 
a large nunber of antenna configurations of a generic type. While not 
capable of providing, in principle, more information than a proper NASTRAN 
formulation, a dedicated transfer matrix analysis, both by virtue of its 
specialization and the inherently easy compartmentaMzation of the formula- 
tion and numerical procedures, can be significantly iDore efficient not only 
in computer time required but, more importantly, in the time needed to 
review and Interpret the results. 
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TRANSFER OP 8TATI VARIABLES AROUHP THE HOOF 

Th« analysi.* bftglM with th« fonulatlon of tho typical alaaaat of 
cha hoop aaaoBibly* Aaauapclona ii» chit fonnilation ara at follova: 

1. Tha hoop la polygonal* 

2. cha hoop support eablat al tomato up and dovn with oaeh aagnant 
of tha hoop* 

3. mast of facts aro approxioatod by a serlot of concontracod nassos and 
mass nDnenct of inertia* 

4. stiffness transfer natricee account for the flexibility of hoop 
segments* which are modelled as equivalent beam-column-torsion members* including 
shear deflections* and 

5. initial tensions in the cables and hoop are negligible compared to 
spring rates* (these tensions will be represented in subsequent analysis). 

The typical hoop element model it conceived as beginning and ending in 
the middle of an upper cable potititmon the hoop* as shown below 




^ "n ® ^ < 


■3- 


Hot* that for hoop elemont #1 (io 1 " 1) tho right-hand oott aution la "O'* 
and tha left-hand moat atation la "2". 

With a tranaformatlon of the atate varlahlea around the hoop* aa follovat 
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niTHODaCIMG TBE gPl.^CT OF CABLE FORCES 


Th« analysis proesads by accounting for tha tranavarsa notions of 
tha naat as thay affact cabla foreas. Kota that axial notions of tha naat 
ara naglactad. 



The azinuthal direction corz«sponding to station "0" on tha hoop is 

chosen as the reference direction; and state variables on the nest at the 

upper branch point, U , and the lover branch point, L , are referred to 

o o 

that direction. 

A‘ cable force on the hoop is equal and opposlta to that on the naat. 
% 

Thus, we define 




insures 


that in calculating cable forces only traxisverse displacenents cone into .play 
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TKAMSFER OF STATE VARIABLES ‘ALOHC THE MAST 

Th* «a«ly«it now foeusM on thn trantfnr of state variablas along tha 
oast, lha foUowlnf aaauaptlons ara tsida for tha aaat configuration: 

1. Tha food assaahlj has its uniqua aass* 

2. tha faad nast has a uniform mass distribution, 

3. tha upper mast has a mass distribution that ineraasas in saetions 
as wa proeaad down tha aaat, 

4. tha hub has a uniqua mass, 

5. tha lower mast has a mass distribution that dacreasat in saetions 
as wa proeaad down tha nast, 

6. tha bottom nast has a uniform nats distribution, and 

7. tha nast nay ba assunad infinitaly stiff in tha axial diraetion. 

Tha transfar of stata variablas from tha faad assashly to just bafora 
tha uppar branch point takas tha form: 


I 
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To obtAlo th« ttae* variable at tha branch point vaadd tha eabla foreaa 
from all tha uppar eablaa. 
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SUMMAKf 


Not* that in free vibretion* the forces end aonents et the extremes of 
the entenns esseobly ere sero. So those stete verieble vectors ere 



Which cen be reduced to 



The metrlx D consists of elements of D(^) st the intersections of 

its 3rd, 4th, 7th, 8th, 10th & 12th columns end its 1st, 2nd, 5th, 6th, 9th 
& 11th rows. For e non-triviel solution the determinent of D^U^^ssist 
equel zero. Given velues for the geometricel end physicel cberecteristics of 
the system, we cen now determine neturel frequencies of the structure, by 
triel end error, seeking those velues of which meke the determinent zero. 
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FmmiMG THE FORMDLATIOII OF THE ANALYSIS 

Die matt and hoop atructura art, in one sense, the skeleton on which the 
antenna reflecting surface is hung. It now remains to represent the mass and 
stiffness characteristics of the antenna surface In the analysis. We anticipate 
doing this by dealing with the antenna reflecting surface as a series of pie- 
shaped segments supported at state-variable stations the hoop and mast. 
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